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Gentlemen of the Senate and Assembly : 

For the fourth time I am summoned to appear bdnre the honnn 
ble Legislature of the State of California to ^ne an itccint ot mj 
stewardship; and, embarrassed as I am between the desire of saj 
ing something which shall both interest and amuse, and that of 
crowding as much of instructive r^Mer as possible into the allotted 
hour, I feel the necessity of asking'yOiir attention to what I ha\e to 
say as a matter of business, even if I should not succeed m in\est 
ing a somewhat dry subject with the graces of clocufionarv displaj 
There are 125,600 good reasons (almighty good ones to those who 
worship the almighty dollar) why I should be heard since those hg 
ures represent the amount which the State his already expended on 
the Geological Survey, and if the money has been misspent, it is your 
duty to see that no more goes the same way. In inviting the 
State Geologist, therefore, to speak for himself, you have taken the 
shortest and most direct method of getting at the exact truth in this 
matter ; and that the truth should be got at, before decisive action is 
had, seems to me no more than is reasonable to ask. I believe 
that, without exception, whenever there has been any opposition to 
our work, it has come from those who have taken no pains to inform 
themselves as to its real nature, from those who have never set foot 
in our office to examine what was going on there, and who have thus 
been actuated by blind prejudice rather than by any real desire to 
economize ; for, not to put too fine a point upon it, the whole ques- 
tion of the continuance of the survey is simply a question of econo- 
my ; it is just this — does it pay, or does it not pay ? There is, I 
imagine, hardly a man in the State who would venture to oppose the 
continuance of the sun'ey on any other ground than that of economy. 
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iet the great wotk go on , we see its value and approve its progress. 
But the Geological Survey — tliat is quite another thing : getting 
information gratis, and paying for the same, are two essentially dif- 
ferent institutions. 

A bill has been, or is to be, introduced, I am told, abolishing 
the State Geologist and consigning him to the tomb of the 
Capulets. This seems to me decidedly a work of supererogation, 
since that unfortunate officer is, to speak metaphorically, already in 
the last gasp of dissolution. If the Act is to be of any value it 
must be passed in a hurry, or you will be hanging a man who has 
just died of starvation. The train can be stopped just as well, and 
with less damage to the property of the State which is on board, by 
putting no more wood under the boiler and shutting off steam grad- 
ually, as by putting a rail on the track and thus throwing the engine 
off and smashing tilings generally. 

At the time of commencing the survey, I had the honor of deliv- 
ering my inaugural address before the Legislature, and in tliis I gave, 
in a highly condensed form, a history of the development of the 
mineral resources of the United States with special reference to what 
had been accomplished in this behalf by the different State Geologi- 
cal Surveys. Having glanced at the condition of the mining interests 
of this country, as comi arcd with tho' " of other \ arts of the world 
I stated what th A t b h 1 th ) h d 11 1 f 

and laid out th 1. hi b 1 1 11 

could be done bj b<^ tlh 1 tfp 

ence gathered i h g llglbtll i tdfm 

personal obscn t tl ll fi Id 111 b t t 
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subject, I endeavored to give some idea of the nature of geological 
inquiries, in their broadest and most generally attractive direction, 
and to awaken an interest in our work by setting forth some of the 
most interesting results at which geologists have arrived during the 
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few years just past, and in various parts of tlie world, malcing my 
lecture a sort of spelling book and dictionary of our future reports ; 
but not letting go my hold on my audience until, as in duty bound, 
I had said a few words in regard to the advantages to be derived 
from a thorough prosecution of the work on which we had then fully 
entered. 

Once more the State Geologist appeared in this place and ad- 
dressed the Legislature, by request, on the question of the establish- 
ment of a State University in California, giving some of the results 
acquired by many years' experience as a pupil, resident graduate or 
professor in several institutions of learning of the highest rank, on 
both sides of the Atlantic, including Yale and Harvard Colleges, the 
School of Mines in Paris and the Universities of Giessen and Berlin. 
On both these last occasions I endeavored to set forth in as clear 
a light as possible the relations of the survey to the cause of higher 
education in this State and on the Pacific Coast in general — a sub- 
ject which is by no means exhausted, and on which I will ask per- 
mission, before closing, to add a few more last words, in view of the 
fact that the question of a State University is again before you for 
discussion, and in the hope that my ideas may be found not unworthy 
of being heeded. 

On this solemn occasion, when the fate of the survey seems about 
to be decided, and I, perhaps, may be preaching its funeral sermon, 
if I were to search for a text on which to base my discourse, I do not 
know that I could find one better than that containing a malediction 
on the man who looks back after putting his hand to the plow ; for 
this text exactly expresses the sentiment which has actuated me in 
pushii^ this great work along against every obstacle — want of sym- 
pathy among the people, want of sufficient appropriations from the 
Legislature, want of sufficient knowledge on the part of many to 
understand the real extent and probable value of our results, but no 
want of misapprehension and misstatement of our motives and actions, 
or of abuse in the newspapers for not doing what we have done, and 
for doing that which we have not done. A constitutional antipathy on 
the part of its chief to looking back after having laid his hand on the 
plow is the one effective reason why this survey has not long since been 
wound up and its fossil remains left in the pigeon-hole, over which, 
in big black letters, the ominous word "Fizzle " stands, as represent- 
ing a great undertaking abandoned for want of pluck and energy to 
see it through. 

It has been repeatedly thrown in our teeth that we were trying to 
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accomplish too much ; that our plans were too extensive, and that 
we were aiming at something it was beyond our power or that of 
the State to accomplish. Let us see : the Legislature ordered " An 
accurate and complete geological survey of this State, with proper 
maps and diagrams thereof, together with a full and scientific de- 
scription of its rocks, fossils, soils and minerals, and of its botanical 
and zoological productions." I quote the exact language of the Act, 
Suppose, now, it had read thus : " The State Geologist shall make a 
hasty and inaccurate survey of the State, and furnish unreliable and 
worthless maps of the same, together with a popular and amusing 
account of his travels, and private reports to mining speculators, on 
the principle of the bigger the fee the more favorable the report." 
Does any one suppose that a scientific man, with a reputation and 
a conscience, could have been found to lend his name to such a 
ridiculous proposition ? And the scientific man who should make 
himself responsible for the statement that anything but a hasty and 
inaccurate, and consequently worthless, survey could be made without 
much time, labor and money, would be either a knave or a fool, or 
both. 

The State Geologist is not responsible for the plan of the survey ; 
all he has sought to do was to carry out the arduous task set before 
him by the Legislature to the best of his ability, giving the best years 
of liis hfe and his undivided energies to the work, with no other ob- 
ject in view than that of so executing it that it would be of permanent 
value to the State, and consequently a credit to himself 

What, then, is the object of the Geological Survey, and for what 
purpose has it been instituted ? This question I will endeavor to 
answer, and I will then show, as far as possible, within the limitations 
imposed on me by time and place, how much progress has been 
made in it ; and finally, will give some reasons why, as I think, the 
work should be continued to completion, and that on the scale and 
with the plan on which it was started, and on which it has thus far 
been carried on. 

The object of the Geological Survey may be succinctly stated in 
these words : " It is to give to the world, and especially to our own 
citizens, an encyclopedic statement of the natural resources and 
capabilities of the State." Its scope may, perhaps, be better com- 
prehended if we consider what a private individual would do if he 
were to come into possession, by legacy or otherwise, of a vast estate 
of unexplored and unsurveyed territory, in regard to the value of 
which there were no certain data in existence. If unable to examine 
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his newly acquired property himself, he would hire others to explore, 
survey and map it, to investigate its capabilities for settlement and 
its resources for sustaining a population, so that he might be able to 
cut it up and bring it into the market, or otherwise to make it avail- 
able. This is just exactly what we are doing for the State ; we map 
its surface, examine and describe its natural productions, whether 
animal, vegetable or mineral, and. do, in a large way, as a unit, for 
the State and all the inhabitants in it, just what each individual would 
wish to have done, if he had intelligence enough to know what was 
for his own interest and the means to accomplish it, for his share of 
the great estate which belongs to the people and is to be made 
available for their benefit, individually and collectively. 

The object of the Geological Survey being, as has been stated, to 
furnish an encyclopedia of the resources of the State, the mode in 
which this object was to be best accomplished, taking into view on 
the one hand the needs, and on the other the resources available, 
gradually shaped itself in the mind of tlie individual to whom the 
work was intrusted. 

As thus developed, the survey is divided into three principal de- 
partments, each again with its subordinate divisions. 

The three main divisions are : Geography, Geology, and Natural 
History. The first includes a topographical sun^ey, the publication 
of maps, and also an account of the physical geography of the State. 
The second department includes general geology, economical geol- 
ogy, and palseontology. The third, botany and zoology. Thus, there 
are seven subdivisions of our work, each requiring one or more vol- 
umes for its complete illustration 

I will now proceed to state, as briefly as is consistent with intelli- 
gibility, what has been done under each of these heads, aiming to give 
some general idea of what we aspire to accomplish, and setting forth 
what remains to be done as the supplement of what has been done. 
At the foundation of our work lies the topographical survey, for 
without a map of the State we should be as much at a loss to de- 
scribe its resources, as a painter would be in working without a can- 
vas on which to embody his conceptions. It is not necessary, and 
would not be even before the most illiterate audience, to enlarge on 
the necessity and importance of geographical maps to every country ; 
as well miglit I undertake to demonstrate the desirability of put- 
ting up the frame of a house before putting on the clapboards and 
shingles. The exact stage of civilization of every country or State 
can at once be inferred from the character of its maps. 
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But a complete and accurate survey and map is necessarily a work 
of much time and labor. To give an idea of what has been ex- 
pended in this way in other parts of the world, I will state a few 
facts gathered from the United Stales Coast Survey Report for 185S. 

The total area of the United Kingdom of Great Britain and Ire- 
land is about 120,000 square miles, or 40,000 less than that of Cali- 
fornia. The entire cost of the topographical surveys of that coun- 
try had been, up to 1854, ^12,000,000. And to complete the work, 
$20,000,000 more was required ; 3,500 persons were engaged on the 
survey at one time. This is exclusive of what was being spent at 
the same time on the geological and hydrographical surveys. 

The survey of France — an empire about one-fifth larger than our 
Stale — was commenced in 1818, on an estimate of thirty years for 
the time required to complete it and an expense of $20,000,000 ; 
2,500 men, besides laborers, have been employed in the work. 

Massachusetts, with an area only one-twentieth that of California, 
spent more on her geographical map than our whole survey has cost, 
and that more than thirty years ago. 

It may be said, however, what is the use of parading these figures, 
which seem to demonstrate that the possession of a good map is 
something that we cannot aspire to.' To this, I reply, in the first 
place, that we are doing this work on a very limited scale, as regards 
expenditure, and that we shall accomplish a great deal with a com- 
paratively small amount of money; next, that if it is not done by the 
State it will be attempted to be done by individuals, and the result 
will be that no good map will ever be obtained ; while, in reality, a 
mtidi greater expenditure of money will be made. Private parties 
will be continually getting out new maps, each one of which will be 
a I'ttle more of an approximation to the truth, but at the best ex- 
t 1} d f t 'e ; while the public will be continually buying these 
n p tl ey appear, rejecting the old ones already on hand, in the 

n h p that each new one will be sufficient for their needs — a 
sj t h hwill be equivalent to laying the people of the State 

und a perp tual tax for the benefit of a few map makers, who work 
w thout having any prospect of attaining satisfactory results. 

Tl e 1 h e not examined into the matter have little idea how 
la m spent in this way in the State. I consider myself safe 

tat g th t an amount greater than the entire cost of the survey 
has be i d out, during the time our work has been going on, for 
the mp f t maps which have been issued. And this state of 
thin w 11 on indefinitely, unless put a stop to by tiie State by 
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continuing our work to completion ; because it is for the interest of 
the parties engaged in this business to have an excuse for issuing 
new maps as often as possible, just as miUiners and dealers in dry 
goods arrange their business so that the fashions may change every 
three months at least, ostensibly for the benefit of the ladies, but 
really for their own, and to the great detriment of the unfortunate 
husbands. 

It may be said, also, that the United States surveys will give us, 
eventually, a correct map of the State, and that it is therefore un- 
necessary for us to do it : this is not the case, for a most careful ex- 
amination of the United States work shows clearly that it can never, 
in a mountainous country like California, be coaxed into anything 
like a permanently valuable map. The town and section lines are 
run in the valleys, it is true, and were this State a vast plain, these 
lines would give us a general idea of the country, as they have in 
the great Mississippi Valley; but„in a region like our State, of which 
less than one-fifth of the surface is plain or valley, they are of no ac- 
count at all, especially as topography is no part of the idea of the 
Government in having the lines run, while the work itself {most of it, 
at least) is so carelessly and even fraudulently done that it is impos- 
sible to make it fit together. In making accurate surveys of regions 
where the town and section lines have been run by the Government, 
we have found sometimes that a hue supposed to be a mile in 
length, and measured as such in the United States linear survey, was 
in reality a miie and three-quarters long, so that the net-work of 
Government lines, when laid down on the paper as they actually are, 
and not as they profess to be, look somewhat as a gridiron struck by 
lightning might be supposed to. This need not always be the fault 
of the surveyor, as the system itself is one that is not in the slightest 
degree applicable to the survey of mountainous countries. In the 
southern part of this State millions of dollars have been paid for 
surveys which were in reality never executed, as we find, when we go 
over the ground, that there is not the least resemblance between the 
topography as laid down on the official maps and that which our 
work shows it to be. 

Our plan of operations and publication has been carefully adjusted 
to meet the wants and the means of the State. We propose to pub- 
lish maps on different scales, all accurate as far as they go, but, of 
course, with a varying amount of detail, to suit the condition of dif- 
ferent sections, basing the amount of detail on the densit)' of the 
population of the section mapped. For the whole State we take a 
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scale of ten or twelve miles to the inch, which will give us a map 
about five feet square, and as large a one as can conveniently be 
used for a wall map for schools and for the people at large'. For the 
central portion of the State we take a scale of six miles to the inch, 
which gives us four times the area of the other. This central map 
embraces only one-third the area of the State, but it includes over 
ninety per cent, of the population. This map is well under way, the 
field-work being about four-fifths and the drawing one-half done. It 
can be completed entirely in the next two years, witli a reasonable 
appropriation, and when done will he the largest inland piece of 
map-work yet undertaken in the country, as it will give the details of 
the topography of 80,000 square miles of territory — an area nearly 
twice that of Ohio. The same scale is adopted for the Coast Ranges 
south of Monterey as far as Los Angeles, and this map is about two- 
thirds completed. 

For the most thickly settled parts of the State we have adopted a 
much larger scale, of two miles to an inch namely, giving an area of 
nine times that of the last mentioned map for the same territory. 
Of the work done on this scale you have before you a sample, which 
will render it unnecessary for me to go into any details in regard to 
it, and which will enable every man to judge for himself of the value 
of the survey maps. The one in question is the Map of the Vicinity 
of the Bay of San Francisco, of which a large supply is now on the 
way from New York, in different styles of mounting. 

Of the belt of mining counties along the Sierra Nevada, three 
maps on this scale are in preparation : one, that of Plumas and 
Sierra, is done as to the field-work, and the drawing of it will he 
completed during the winter, so that it can be engraved next summer 
if our work goes on. The central counties, from Nevada to Cala- 
veras, are also well under'way, and the southern begun ; the rate of 
progress will depend, of course, on the amount of funds provided by 
this Legislature for the continuance of our work. 

According to my calculations the whole of the map-work can be 
completed in four years, if pushed with vigor, and I consider that, 
taking all things into consideration. It may be considered now as 
nearly half done. The question, therefore, before you is, not whether 
a topographical survey of the State shall be made ; but whether, one 
having been commenced on the audiority of one and continued on 
that of four successive Legislatures until nearly half done, it shall be 
abandoned just as its results are beginning to be laid before the 
people. 
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It is intended that all the maps published by the Survey shall be 
sold singly, mounted according to the fancy of the purchaser, or in 
plain sheets, and that they shall all, at the close of the work, be 
collected and bound into a volume forming one of the series of our 
Report. I do not hesitate to say that they will form a series of which 
the State may be proud, and which will be considered by persons ac- 
quainted with such matters as fully repaying the entire cost of the 
survey. With the aid of our maps, each county can, by the help of 
the County Surveyor, and at a comparatively trifling expense, have a 
special county map of its own, on which such items may be inserted 
as are peculiarly desirable for county purposes, and which can be 
taken from (he official records with the sanction of the Supervisors. 

The geographical discoveries of the Survey in this State have been 
of great interest, having brought to light much that was new and 
curious in regard to the peaks, passes, mountains, and valleys of the 
Coast Ranges and the Sierra. We have opened a new region to the 
traveller and the tourist, as large as Switzerland, of which the mount- 
ain peaks surpass those of the Alps in elevation, and which in 
grandeur of scenery is without a parallel on the continent. If tliis 
region had ever been explored or visited by any one before us, no 
record exists of such exploration, nor had ever one word been writ- 
ten or published in regard to it, until the Geological Survey made its 
existence known. And let not the importance of such discover- 
ies be under-estimated. Few persons who have not turned their 
thoughts in that direction, with some knowledge of what is going on 
in other parts of the world, have any proper idea of the real value 
to the State, in a pecuniary point of view, of its natural scenery. 
Superficial observers may not recognize the fact that the picturesque 
is an element in the resources of the State as much, if not in as 
gieat a degree, is if. agricultural and mineral capacity. The time 
will come when the monej brought into this State by pleasure 
travellers will be, if not as important an element in our prosperity 
as it IS in Switzerland, at least no mean addition to our resources. 
By openmg up our grand scenery, describing and mapping our 
most picturesque regions and spreading a knowledge of them 
through the world, the survey has done the State a great pecun- 
iary service, which will be itcognized in the future if it is not 
now 

The results obtained m the department of Physical Geography, 
such as the eleiations nf towns, mining camps, valleys, mountains 
and pabses, the distribution and character of animal life, forest and 
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plant vegetation, cHmatological data, circumstances bearing on agri- 
cultural capacity, and many other points of this kind, are all of great 
value, not only scientifically, but practically. The records preserved 
in the office of the survey are constantly being consulted by those 
who are seeking information in regard to all kinds of public im- 
provements on this coast; and if one-half tliose who have thus been 
benefited by our work could appear before you and give their testi- 
mony, I have little doubt but that it would furnish an overwhelming 
mass of evidence in our favor. 

In the geological department of the survey, with its subdivisions 
of general geology, economical geology, and paleontology, good 
progress has been made, and the way prepared to make a much 
more rapid advancement in the future, if we have the necessary pe- 
cuniary assistance. It seems almost an absurdity, at this late day, 
to be arguing in favor of a geological examination of a great and 
little known mining country like that of California. The fact 
that such surveys have been made in all civilized foreign countries, 
and in nearly every one of the United States, in many of which 
this kind of investigations had not one-tenth part of the interest 
which they ha\e here, is sufficient prima facie evidence in favor of 
their value. The fact, also, that five successive Legislatures have, 
after due investigation, given their verdict on the importance of this 
survey, seems to me to offer a very fair guarantee that it was under- 
taken with sufficient reason, and the only question which ought 
legirimately to come up, at the present time, would be : Is the work 
being carried on in a satisfactory manner ? 

As, however, each Legislature has the power of upsetting that 
which has been done or begun by its predecessors ; and as, there- 
fore, the original question of the propriety of such a work as ours 
must be started anew and discussed at each session, regardless of all 
previous indorsements, public or private, I will take the liberty of 
stating once more what the special aim of the geological part of the 
survey is, before undertaking to give an account of the progress 
made in that department of our work. 

The strictly geological portions of the sun'ey may be divided into 
two sections. The first includes the general geology and paleon- 
tology ; the second, the economical, or applied, geology. Under the 
first division we include all that relates to the general geological 
structure of the State, while the second embraces the practical ap- 
plication of the information thus obtained to the wants and uses of 
the people in the arts, manufactures and commerce. Under the 
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head of general geology, we have to investigate the nature of the 
different rock forniations which are spread out in the valleys or piled 
up in the immense mountain masses which traverse tlie State. We 
endeavor to ascertain of what materials they are composed ; how 
originally formed or deposited ; what changes they have undergone 
since their deposition, and by what agencies these changes have been 
brought about. We search for and describe the fossil remains which 
tlie stratified rocks contain, and thus are enabled to compare them 
with the formations of other countries and to fix their relation, geo- 
logical age and position. We then trace over the surface of the 
State and lay down upon the map the range and extent or the geo- 
logical distribution of the different systems and groups of rocks, 
and exhibit their stratigraphical relations, or position with regard to 
each other, by means of sections, showing the configuration of the 
surface and the character of the rocks beneath it, along certain lines 
measured and examined for the purpose. By these preliminary op- 
erations we are prepared with the necessary basis on which to proceed 
with the next great division of our work, namely, the economical 
geology. Without this scientific part of the suri'ey, the practical 
would have no permanent value, for it would be nothing but an in- 
coherent mass of material such as our newspapers are filled with, 
not put into form or reduced to system, so as to be generally appli- 
cable and easily comprehended. After and while tracing out the 
various geological formations and getting their sequence thoroughly 
established, we endeavor to discover and classify the metallic and 
mineral treasures which they contain, to ascertain their position and 
mode of occurrence, or, in other words, to gather all the facts neces- 
sary to enable us to determine their present and prospective value, 
and to show how and under what conditions they may be best made 
available for the industrial purposes of life. In doing this we fur- 
nish a basis for detailed explorations for further deposits of metallic 
and mineral treasures, by limiting the field for research for numerous 
prospectors always engaged in the search for useful ores, so that 
every man will be working where his labor will tell, and not throwing 
it away in undertakings which a comprehensive view of the mode of 
occurrence and geological position of our economically valuable ma- 
terials will show to be a mere waste of money, time and energy. I 
do not hesitate to say that millions have been wasted in this State, 
for want of Just that information which we shall be prepared to sup- 
ply, and which, indeed, we have already supplied to a considerable 
extent to those asking for it. Every year sees an addition to the 
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number of persons availing themselves of information, which we 
are always ready to give, on matters connected with the geological 
mode of occurrence and the probable value of deposits of all kinds 
of metal and mineral ; and I know that, in some cases, our advice has 
been followed with manifest advantage, and that, as time goes on 
and demonstrates the reliability of our work, and the substantiality 
of the basis on which our opinions are founded, tlie survey will be 
more and more efficient as a break on the wheel of reckless mining 
expenditures. If this survey could have been begun at an early pe- 
riod in the development of the State, and have firmly established 
itself in the confidence of the people at the time of the last great 
mining excitement on this coast, of what incalculable value might it 
not have been I I am aware that there are persons so little acquainted 
with the principles of political economy and the laws which govern 
the progress of nations, as to think that money expended in the 
State is a benefit to it, whether any results of permanent value be 
attained or not by such expenditure. Benjamin Franklin had a clearer 
idea of the truth when he put into the mouth of Poor Richard his 
famous saying : " A penny saved is a penny earned." It is only in 
communities where the pence are saved that the great results of a 
permanent and high civilization are obtained. To insure permanent 
working and economical development of what is discovered, by giv- 
ing every one tlie means of knowing beforehand how his discoveries 
may be turned to the best account, how he can best open his mine, 
how treat his ores, what form to give his products and where and 
in what quantity they can be disposed of — these are some of the 
more important points to be gained by the development of that de- 
partment of our work which is included under the designation of 
Economical Geology. The services which we shall be able to render, 
in this line, will become every day more important, as our basis of 
experience is enlarged and as it becomes more clearly understood 
that our opinions are disinterested, and that we have no other objects 
in view than the welfare of the State and the development of its 
mineral resources. In our volumes devoted to Economical Geology 
we shall throw all possible light on these subjects, and it will not be 
our fault if the man about to embark in any undertaking connected 
with ores or mineral substances shall not find in our book something 
which shall materially aid him in his undertaking, or at least prevent 
a foolish waste of money on the impracticable. It is, in every respect, 
desirable also that the resources of the State should be made known 
to the world, under official guarantee of correctness, so that not only 
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our own capitalists, but tliose of other countries, should have opened 
to them a field for investment, in regard to which they may under- 
stand that they have some substantial basis of facts and reliable 
data for generalization, and not feci that they are entering blindfolded 
into a hap-hazard game of speculation, as is too often the case when 
putting their money into mines in regions known only from the de- 
scriptions of those personally and pecuniarily interested. 

In the geological department proper of the survey, one volume 
has already been published, which, under the title of "A Report of 
Progress and Synopsis of the Field-work from 1861 to 1864, inclu- 
sive," gives the results of a general reconnaissance of the State, both 
geological and geographical. In this volume tlie main features of 
our physical geography and geology will be found delineated, exclu- 
sively from the results of our own observations, and with them is 
incorporated a considerable amount of general information with 
regard to our mineral resources, incidentally brought in, as also 
notices of our natural scenery, botany, distribution of forests, etc., 
all of which subjects will eventually be more elaborately treated in 
special volumes ; so that this might be considered rather in the light 
of a temporary report than as a part of a final series. To close the 
general geology another volume will be required, and is in process 
of preparation. This will give a systematic arid thorough review of 
the geological structure of the State, and will be fully illustrated by 
geological maps and sections, which were necessarily wanting in the 
first volume, and which will be a text-book for the student in this 
department, and a reliable guide to those who, from whatever motive, 
shall desire to make themselves acquainted with the course of events 
which has given its present configuration and internal structure to 
that part of the continent which we inhabit. 

In Palaeontology, we have published one volume, and another is 
well on the way, a considerable part of the plates being already 
engraved and the text stereotyped. A third volume will be neces- 
sary to enable us to describe the remarkable animals which lived on 
this coast just before the present epoch, including the elephant, mas- 
todon, camel, tapir, horse (of several species now extinct), buffalo, 
rhinoceros, hippopotamus, and others of remarkable and little-known 
genera ; also, the forest vegetation of that epoch, of which the 
remains now lie buried in our deep gravel deposits, and which dif- 
fered entirely from that which we now see occupying the flanks of 
the Sierra ; also, the microscopic organisms of which a large portion 
of our rocks are almost entirely made up, and which can be shown 
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to have a veiy important bearing in an economical point of view, as 
constituting the origin and source of the bituminous matter, asphal- 
tum and petroleum, so widely distributed over the State. 

In the department of Economical Geology, less progress has been 
made than would be desirable, partly on account of the necessity of 
its being preceded by the other departments, in order that it may 
have a safe basis on which to stand ; but more because the appropri- 
ations have been insufficient. It stands to reason that the necessary 
assistance to thoroughly work up this department cannot be bad with- 
out paying for it. Men qualified to do this work can obtain large 
salaries as heads of mines and mills ; and, if asked to give their ser- 
vices to the State for half or quarter of what they can obtain else- 
where, are very apt to see it in another light than that of exclusive 
devotion to science regardless of personal considerations. And if 
I should take young men and educate them until they became com- 
petent for the work, I very much fear that the result would recall to 
mind the modern reading of an old text : " Train up a child and 
away he goes." 

The first volume in this department is, however, well under way 
and can soon be put to press ■ it will contain the non-metalliferous 
mmerals occurrni^ in the State that is to say, all materials used as 
fuel for illuminating or for building purposes, inciuding coal, asphal- 
tum petroleum lime cement phster mtrble, granite, and the whole 
long hat of substances of mineral origin used in the arts, and not in 
the metallic form A most careful examination has been made Of 
^11 localities where bituminous materials of any kind occur in con- 
siderable quantity specimens have been collected and subjected to 
chemical analjsis new pracesses have been contrived for making 
them available and the results when fully reported, cannot fail to 
interest al! who are turning their attention in the direction of avail- 
able fuel and illuminiting matenals The coal interests of this 
coast are also of great imp jrtince the) lequire and have received a 
large share of attention 

W e come next to the Natural Historj department of the survey. 
This IS divided into botany and zoology, as before stated, having for 
its object a complete description of all the forms of animal and veg- 
etable life occurring naturally within our borders. 

The department of Botany was under the direction of Professor 
Brewer, now of Yale College, while he was in this State, and is now, 
so far as the vvorking up of the flowering plants and publication of 
the results obtained is concerned. Ever since the commencement of 
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the Survey, a vigorous collection of materials has been going on, first 
under the direction of Professor Brewer, and now of Mr. Bolander, 
This collecting, carried on in all quarters of the State, has furnished a 
vast mass of materials, including a great number of entirely new gen- 
era and species, and these have been distributed to the most eminent 
botanists in the country to be worked up^an operation which has 
been going on steadily for the last three or four years — the work 
being so far advanced towards completion that it is thought that the 
volume of flowering plants may be put to press towards the close of 
the present year ; but that, at all events, it can be finished and printed 
in time for delivery to the next Legislature. 

In Zoology there are four volumes under way, and in different 
stages of preparation, the text of all being well advanced, and nothing 
required to enable them to be put to press excepting the completion 
of the illustrations, the drawing and engraving of which has been 
going on for more than three years. 

Having now given a rapid sketch of the general progress of our 
work, and shown something of the results accomplished in each de- 
partment, and of what more is proposed to be done, provided we are 
furnished with the means, I will proceed to discuss a few points con- 
nected with the existence and completion of the Survey, a little more 
in detail than I have been able to do in the preceding systematic re- 
view. 

Assuming that the plan of the Survey is a good one, and judi- 
ciously contrived, the question arises— how is it being carried out ? 
Forming a plan is one thing, and executing it another. To this 
question I can only reply that our woik, as far as accomplished, has 
been submitted to those who would unanimously, among scientific 
men, be regarded as best qualified to judge of such matters, and has 
met with their warm and decided approval. I have assumed that if 
the survey was done in such a manner as to win the applause of the 
highest authority in science, in this country, that I might consider it 
as being well done. And when I say highest authorities, I mean 
such men as Professor Bache, the late eminent Superintendent of the 
Coast Survey, Dana of Vale College, Agassiz and Gray, of Harvard, 
Henry and Baird of the Smithsonian, Lea and Leidy of Philadelphia, 
Guyot of Princeton, etc. From all of these, letters are on file at our 
office, expressing sentiments of the warmest interest and the most 
entire satisfaction in regard to our work, and which are at the service 
of any member of the Legislature to read and examine. I will take 
the liberty of reading part of one myself. It is from one of the 
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heads of the Smithsonian Institution, and addressed to the State 
Geologist, under date of October i8, (865 ; 

" Volume I of the Geological Report of California is a work of 
which the State may well be proud, as, while of almost unrivaled 
typographical execution, its contents are of the first order of scientific 
merit It needs but the full completion of your plans in regard to the 
entire series to give to the Pacific slope of the "United States an 
enc)^lopadia of information respecting its natural and physical his- 
tory far more perfect and complete than is possessed by any other 
State in the Union, New York even not excepted. You may safely 
assure the Governor and Legislature of California — if such indorse- 
ment is necessary — that there are no dissentient views among tbe 
men of science here as regards their interest in the Survey in its 
various branches, and their satisfaction with the character of its 
plans and execution, as far as it has gone." 

To this it might, however, be answered by the opponents of the 
Survey that a jury of scientific men is not the proper kind of a one to 
sit in judgment on this work. If that be the case, then I am not the 
proper kind of a person to carry on the Survey; and to adopt such 
a principle, or suggest any other tribunal than a scientific one, 
would be at once to destroy all that gives character and respectability 
to our work. We assume that those men who have devoted their 
whole lives to investigations of this kind, and attained the highest 
positions and universal recognition as representative men in science, 
are best qualified to judge in regard to the value of work done in 
their respective departments, and that if the authority of their opin- 
ions is not appreciated by the people at large, it is because the people 
have not arrived at a sufficiently high stage of educational develop- 
ment to understand what is for iheir own interests. But I do not 
mean to be understood as saying that non-professional men have not 
given us their hearty support in many cases, and that the Survey is 
only appreciated by the few. On the contrary, we have received the 
most satisfactory assurances of sympathy and regard for our work, 
and of its practical value, from many who would not claim to be con- 
sidered as other than practical men themselves. The only difficulty, 
as before hinted, has been to induce the opponents of the Survey to 
give our work a candid examination, or any examination at all. They 
have conceived a blind prejudice, based on some little matters which 
have no relation to the real merits or plan of the survey, and have 
acted accordingly, entirely regardless of the fact that, if successful in 
their opposition, they would be incurring an amount of odium which 
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every year's advance of the State toward a higher plane of civilization 
would not fail to increase. 

The question of the establishment of a State University is again 
before the Legislature of California, and this time in a more tangible 
form than ever before. Indeed it is understood that a site has been 
selected, and there seems to be a general calling from all quarters 
for some positive action which shall set the wheels in motion. In view 
of these facts, I deem it more than ever justifiable in me to call atten- 
tion to the fact that the Geological Survey is a necessary preliminary 
to the establishment of a University which can claim to be anything 
more than a name 

It IS not from the standpoint of a Professor, or from any supposed 
right to be heard, based on an intimate acquaintance with the organ- 
ization and management of several of our higher institutions of learn- 
ing, including both those connected with the various State Govern- 
ments and those independent of them — those counting the years of 
their existence by hundreds, and the amount of their endowment by 
millions, and those whose career has but just begun, *knd who arepro- 
portionatelj short of funds — it is not, I say, on . any such grounds as 
these that I approach the subject; but simply as one called before 
you to defend the Geological Survey, and who desires, as one of the 
important points in this defense, to urge upon you the educational re- 
lations of our proposed work, not only as connected with the proposed 
University, but with all our schools and institutions of learning. For 
I take it that there is no institution of so low a grade that the leading 
facts of the geography of the State should not be taught in it, and 
that we should not have to rise very high in order to come to those 
in which instruction should be given in the elements, at least, of 
natural history. But it is to the proposed University that I especially 
refer, as our work is more intimately connected with that than with 
insdtutions of a lower grade. 

In a University established under the conditions which surround 
us on the Pacific coast, it is not difficult to see that the practical will 
have very much the upper hand over the theoretical and abstruse ; 
that modern languages will outweigh the ancient, and that the nat- 
ural and physical sciences will be more cultivated than psychology 
and metaphysics. There will be little call for Latin and less for 
Greek ; but nature will be interrogated, and everylMng that aids in 
familiarizing the student with her teachings will be in demand. The 
scientific branches in which instruction will be most craved by the 
student, will certainly be physical geography, geology, mineralogy. 
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